There is a big error in the traditional method to extract the position and attitude information of the robot. In the process of obtaining the target attitude, a method of extracting the target attitude information of robot arm based on RGB-D data is proposed. The position and attitude of the manipulator target are acquired by depth image processing, and the detected target position is sent to the manipulator control node, and the feature points of the manipulator are extracted. 3D dimensional mapping is carried out on the acquired RGB image, and the depth and RGB values of feature points, as well as position and attitude information are calculated by using the Gauss mixture model. Finally, the target is extracted by combining the covariance matrix of feature points. The experimental results show that the coordinate error and angle error of the robot arm extracted by this method are small. The maximum extraction error is only 28%, which is much lower than the traditional method, which shows that the proposed method is more applicable.
for each pose of the manipulator target grabbing by CAD model, and then finishes the initial estimation of the part pose by searching in three-dimensional space. Finally, ICP algorithm is used to achieve target grabbing. Reference [5] method used the defined shape descriptor to match the target and the model to complete the target attitude estimation. Reference [6] method obtained the use of their point cloud information objects from the CAD model and used this information as a model base. Then, the model was used to estimate the attitude of the manipulator arm by iterating the nearest point (ICP) algorithm. Others have designed a series of point-to-point geometric edges of feature objects and used new features to obtain more accurate posture results. Although the above methods can effectively recognize the pose of the pickup target, they depend on the precise background segmentation and the object database of random pose, there are some problems such as large error of target location information and poor robustness.
In order to solve the problem of the traditional methods mentioned above, a method based on RGB-D data is proposed to extract the position and attitude information of the robot arm.
Depth imaging process
The depth image obtained by RGB-D sensor can be understood as the distance from the observer's position to himself. That is to say, depth image is the image information that reflects the target distance detected by the sensor as the reference distance in the detection environment. So the depth image can also be understood as the distance image between the target and the sensor [7] [8] [9] . It is a practical method proposed by many scholars in China and abroad to map the depth image of the same scene into the RGB image space. By building a RGB-Depth system, the intrinsic relationship between the RGB image and the depth image of the same scene can be obtained [10] .
In order to facilitate the later data transformation, it is necessary to quantify the point cloud data obtained by the sensor. The quantization process is coordinate transformation. The point cloud data based on the sensor coordinates are transformed into point cloud data in the world coordinates through calculation. This process is the basis and prerequisite for all data processing. The coordinate transformation under a single sensor is also a lot of engineering applications. The work foundation of multi-sensor fusion is that the coordinate system of point cloud data acquired by multi-sensor equipment is based on its own coordinate system [11] . There is no uniformity of data between devices. If we want to process all point cloud data, the first step is to put all point cloud data coordinates acquired by all devices into the world coordinate system, so that we can capture them from multiple angles. he quantization process of single sensor point cloud data is as follows:
(1) Obtain the angle of view: The above illustration is to obtain the angle range of the Xtion Pro live sensor in the horizontal direction:  is 57°. The vertical viewing angle  is 43°.
(2) Unit conversion ratio: 
In the formula, the proportions along the X axis and along the Y axis are expressed by x P and y P , respectively.
z represents the flexibility of robotic arms.
(3) Get the actual x and y values:
The above formula indicates that the right side of the depth map is the positive direction of the X axis, while the left side of the depth map is the negative direction of the X axis. 
The upper expression indicates that the upper edge of the depth map is the positive direction of the Y axis, and the lower edge of the depth map is the negative direction of the Y axis [12] .
In the above formula, the coordinate value of the midpoint of the actual space coordinate is ( , ) i i x y , the coordinate value of the corresponding point in the imaging space is 0 0 ( , )
i i x y , and the resolution coefficients of RGB camera are x n and y n . For example, the resolution of RGB camera is 640*480, then the corresponding x n is 640, y n is 480, and 0 i z is the depth value of the space point.
Extraction of position and posture information of target picked by manipulator arm
Firstly, the feature points of RGB image are extracted and mapped into threedimensional space to obtain the three-dimensional coordinates of the feature points relative to the camera coordinate system, while preserving the RGB color information corresponding to the feature points.
Feature point extraction of robot arm picking target
When a new RGB-D data ( ) F x arrives, the feature points of RGB image are extracted first. The commonly used feature extraction and description methods include SIFT (scale invariant feature transformation), SURF (accelerated robust feature), ORB (oriented FAST and rotated BRIEF) and Shi-Tomasi [13, 14] . Because SIFT and SURF methods are slow to extract feature points, while ORB is fast but not robust, Shi-Tomasi method is used to extract feature points. To some extent, this method takes both speed and robustness into account [15] . Because the extraction of descriptors and matching affect the real-time performance of the algorithm, only feature points need to be extracted without calculating their corresponding descriptors, as shown in Fig. 1 . r g b of each feature point in the image can be obtained, and then the two-dimensional coordinates can be mapped into threedimensional space.
3-D mapping of characteristic points
In RGB image, the manipulator picks up the feature point ( ) 
Because the extracted feature points are usually located at the edge of the manipulator or where the color changes are obvious, as shown in the figure above, the depth and color of the feature points are prone to jump [16, 17] . Therefore, only using the pixel ( ) , u v to get the object's three-dimensional coordinates and color will lead to larger errors in the depth and color measurement of feature points, which will lead to larger errors in * x and * y . At the same time, the location ( ) , u v of feature points also has some errors [18] . Through the above analysis, the depth and RGB values of the feature points are calculated by using the Gauss mixture model.
Gauss mixture model
Assuming that there is a pixel error in the position of feature point ( ) Similar to depth values, r , g and b at feature points are weighted sum of 9 pixels. Assuming that the color standard deviation c  is a constant, the r channel is taken as an example [18] . At this point, the three-dimensional coordinates and color values of the feature points, as well as the depth variance and color variance, are obtained.
Covariance matrix of characteristic points
By substituting the z  and ( ) , u v obtained from the above formulas into the formulas (5), (6), (7) , the three-dimensional coordinate , , , ,
 of the feature points after passing through the Gaussian mixture model can be obtained. Similarly, the , , , ,
can be obtained [19] . If the feature point is 
By synthesizing the above formulas, it can be concluded that:
Results
The proposed method of extracting position and pose information of picking up target by manipulator based on RGB-D data is simulated and analyzed. In the experiment, the effective ranging of detection module is generally about 100 m. In order to compare the accuracy of position and attitude information extraction between the proposed method and the current method, two methods are used to simulate and analyze the accuracy of position and attitude information extraction in the range of 100 m. In order to optimize the accuracy of position and attitude information extraction, experiments are carried out for several times, and the average calculation is carried out.
Record the data of each extraction experiment, and get the comparison between the extraction result and the actual value of the position and attitude information of the pickup target of the manipulator arm, as shown in Tables 1 and 2 . In order to further verify the effectiveness of the multi-extraction algorithm, the other literature [4] , literature [5] and literature [6] methods are compared with the information extraction error as an index, the comparison results are shown in Fig. 2 
Discussion
The data of Table 1 and Table 2 show that the position information error of the main feature points is less than 0.5 mm, the attitude angle error is less than 1.6°, and the attitude control deviation is smaller in the process of picking up the target of the manipulator arm, which can meet the control demand of picking up the target of the manipulator arm.
According to the analysis of Fig. 2 , when different methods are used to extract the position and attitude information of the target, the extraction error presents an upward trend. Among them, the error of reference [4] method is the largest, and the error of reference [5] is the largest. Comparatively speaking, the information extraction error of this method is lower. The maximum error is only 28%, which is much lower than other methods. It shows that the results obtained by this method are more reliable.
Conclusions
In order to improve the efficiency and accuracy of the path planning and control of the manipulator, a method of extracting the position and attitude information of the manipulator based on RGB-D data is proposed. The position and attitude coordinates and angle data of the target are obtained by extracting the position and attitude information of the target picked up by the manipulator arm. Traditional RGB image processing is often accompanied by external information interference such as target shadows and sudden changes in light. Deep data detects targets by infrared, which is essentially distance information. This detection method is basically not affected by external light environment. For the control of the manipulator arm, the following problems need to be further studied: Path planning is one of the control core of intelligent manipulator. The current research results are basically based on theory. In the practical application process, the manipulator may appear vibration, stable pull and other situations, which is not conducive to the actual operation system. It is necessary to find effective methods to solve these problems in the follow-up study, so that the manipulator can perform tasks more efficiently.
